INTRODUCTION
The technological advance combined with the modern life style has been leading the companies to seek for new strategies for successful relationship with clients, in order to dynamize their profits. Following this tendency, the telemarketing (now called teleservice) was born from the original telephonist profession and developed from direct marketing techniques (1) . Thus, the teleservice is characterized by the integrated application of telecommunication technologies and data processing (2) . Independently of the teleservice category, the teleoperator usually works under stressful conditions and considerable pressure. These professionals should be competent in performing their jobs, obey rigorous control mechanisms, and reach the goals established by the company. However, there is a regulation rule, the NR17 which recommends that the work hours for teleoperators should not exceed six hours a day, besides covering other aspects such as preventive and security measures that must be provided to these professionals (3) . According to the Sindicato dos Trabalhadores em Telemarketing -SINTRATEL, the teleservice is one of the fastest growing and job-creating sectors in Brazil, with nearly 850 thousand employees (4) . Therefore, this sector performs an important contribution to the country's socio-economic development.
Considering the important role of the teleoperators to the country's socio-economic scenario, one can say that any vocal alteration throughout a working day could significantly affect their professional performance. Hence, it is extremely important for these professionals to have speech-language advice for vocal intervention. Besides that, it is necessary not only to understand the singularities of this professional category, but also to identify the vocal characteristics that are common to this group (3) . In that sense, the speech-language pathologist plays a crucial role in preventing vocal disorders in teleoperators by assessing the perceptive-hearing parameters and voice acoustic measures both in the beginning and in the end of a working day.
Given the importance of the teleoperators as a professional category, new studies are needed to better understand the particularities of this population, making possible the development of vocal training programs that are specific to the teleoperators necessities, allowing the elimination or attenuation of factors that hinder communication.
Any vocal alteration or unbalance in the use of the communication resources could affect the teleoperators' productivity. Therefore, the aim of this study was to evaluate the vocal behavior of receptive teleoperators in pre and post-workday conditions, as well as to correlate the results to the variable 'gender'.
METHODS
This research was approved by the Research Ethics Committee of the Universidade Federal de São Paulo (UNIFESP), under protocol number 2012/08. All participants reviewed and signed the free and informed consent form.
Subjects were 55 receptive teleoperators (11 male; 44 female) with ages ranging from 18 to 55 years, who had been employed for at least six months to 15 years in an Energy Company of the Alagoas State. The professionals who were attending speech-language therapy for voice problems or who had ever attended to vocal therapy, and also the professionals who had performing other activities that require professional use of their voice were excluded from the study.
Initially, we administered a survey which was structured and adapted to the teleoperators for determining their vocal profile (Appendix 1). This survey was administered aiming to investigate the socio-demographic aspects, signs and symptoms of vocal disorders, and information about vocal care prior to a working day.
The data collection was carried out in the beginning (pre) and in the end (post) of a six-hour working day. The teleoperators were assessed at the own company, in a private and quiet room (noise level under 50 dB). After explaining the procedures to the teleoperators, we conducted vocal samples recording, which were composed of: sustained vowels emissions (/ε:/, /i:/ and /u:/) for three consecutive times, at comfortable pitch and loudness, and without examiner modeling task; and counting numbers from 1 to 10 in connected speech. The samples were recorded onto a unidirectional headset microphone (Plantronics audio 40), placed approximately 10 centimeters (cm) from the teleoperators' lips in the connected speech task, and 4 cm from the teleoperators' lips in the sustained emission task. To reduce the aerodynamic noise from the mouth in speech, the microphone was also positioned at a 45-degree angle.
In order to avoid any bias in data analysis, the CD with the vocal samples (sustained emissions and connected speech) of pre and post-workday conditions was edited and each voice sample received a number, in the way that it would not be possible for the examiners to identify the initial (pre-workday) and final (post-workday) recordings.
The emission of the sustained vowel /ε:/ was chosen because it allows the stabilization of the vocal tract in a neutral and medial position. The GRBASI (5) scale was used for voice quality description. The voice quality was scored from 0 to 3 (0 -normal, absence of any alteration; 1 -mild voice deviation; 2 -moderate voice deviation; 3 -severe voice deviation). The parameters: vocal attack, pitch, loudness, and speech rate were assessed based on connected speech (counting 1 to 10).
The vocal samples were coded by three speech-language pathologists who were voice specialists with more than ten years of experience working in the area. Each specialist received a CD comprising all the subject's voice samples with no additional repetitions, and also the coding protocol for auditory-perceptual analysis, accompanied with coding instructions.
The specialists were allowed to hear each voice sample for up to five times, and their judgments were computed. Next, the three specialists were gathered to discuss any disagreements, and the final statement about the subject's vocal quality was determined based on a majority agreement among them.
For the assessment of phonatory efficiency, the subjects were asked to perform the sustained vowels /a:/, /i:/ and /u:/ at J Soc Bras Fonoaudiol. 2011;23(2):170-6 comfortable speech level for three consecutive times, in two different moments: 10 minutes before getting into work and 10 minutes after leaving work. The mean for the three emissions performed concerning each vowel was calculated right after their measuring. The results were presented in a table, considering the variable gender (6) . The acoustic assessment of the voice quality was carried out based on the recording of the sustained vowel /ε/, at comfortable pitch and loudness, using the Voxmetria® Program, version 2.0h (CTS informatics). The frequency used for the recordings was 44.100 Hz. The first and final seconds of the emissions were not considered because of their irregular characteristics, which could interfere with the data analysis.
Thus, we adopted standardized seven-second sustained /ε/ vowel emissions, using the Sound Forge 7.0 Program by Sony®, and the following voice acoustic parameters were considered for analysis: fundamental frequency (ƒ 0 ), vocal intensity, jitter, and shimmer.
The personal information of each subject (for registration at the Acoustic Analysis Program), as well as all of his or her recordings and objective acoustic measures of voice, were gathered in the presence of a single examiner. The obtained data were tabulated and processed.
After verifying normal distribution of the data using the Kolmogorov-Smirnov and Shapiro-Wilk Statistical tests, we carried out comparisons for each variable concerning the auditory-perceptual evaluation, using the Pearson Qui-square parametric test. The phonatory measures were compared using the T-Student test. The comparisons between pre and postworkday conditions were carried out for each variable of the acoustic analysis, using the paired-t test. The significance level adopted was 0.05 and the admitted β error was 0.1.
RESULTS
The results showed that all teleoperators reported vocal symptoms and voice-related complaints, although there were differences in the symptoms' frequency of occurrence. The most frequently mentioned symptoms were: dry throat (64%), nape of the neck and neck sore (33%), hoarseness (31%), voice failure (26%), and vocal fatigue (22%) ( Table 1) . The general degree of vocal deviation, roughness, breathiness, asthenia, tension and instability were found to be similar, when the pre and post-workday conditions were compared ( Table 2) .
The auditory-perceptual analysis showed no significant differences concerning the vocal characteristics between male and female subjects in both pre and post-workday conditions ( Table 3) .
Regarding the maximum phonation time (MPT), we found that both female and male subjects presented reduced values 
Pearson Qui-square test (p≤0,05) Note: Isoc = isochronic; Sudd = sudden; Breat = breathy; Adeq = adequate; Unst= unstable; Stro = strong; Decr = decreased; Incr = increased of vowel sustaining in both pre and post-workday conditions (Table 4) . No significant differences were observed concerning the teleoperators' voice acoustic measures, when the pre and postworkday conditions were compared (Table 5) .
DISCUSSION
Among the professional voice users, the teleoperators are the second most studied professional category in scientific publications (3) . Thus, the present study aimed to evaluate the vocal behavior of teleoperators during their professional performance, considering pre and post-workday conditions. Such decision is due to the fact that the majority of the studies developed in this area has concentrated their assessments at a single moment of teleoperators' working day, or has investigated issues concerning teleoperators' vocal expressiveness during costumer service (7) (8) .
The analysis of socio-demographic aspects in the present study revealed that 70% of the subjects were female with mean age of 29.9 years, and 58% of the teleoperators have completed high school. These data corroborate a previous study carried out by the Sindicato dos Trabalhadores em Telemarketing -SINTRATEL, which have found that 84% of the teleoperators' positions are occupied by young people with ages ranging from 23 and 25 years, mostly women at high school or college education level (4) . Therefore, it is important to notice that the teleoperators are young adults who are in the period J Soc Bras Fonoaudiol. 2011;23(2):170-6 of maximum vocal efficiency (25 to 45 years). At this period, structural alterations in the larynx may be identified with more or less effect (8) . Moreover, the vocal disorders that are inherent to this professional activity, which is part of the fastest-growing business today, may lead to serious socioeconomic prejudice to the country.
The results point out to a positive self-perception of teleoperators regarding their voices. The most part of them like their voices. This finding may be related to the adoption of healthy habits related to the vocal production, such as maintaining proper hydration during the workday. Recently, several studies have looked at the effects of hydration in the regulation of vocal folds vibration (9) (10) (11) , despite the complexity of determining the effect of hydration and viscosity in human vocal folds (9) . It is important to highlight that some aspects may affect hydration, such as insufficient water intake, low levels of air humidity, and the use of medications that cause dryness of the vocal fold mucosa (9, (11) (12) (13) . Regarding the vocal symptoms and voice-related complaints, all the teleoperators reported two or more symptoms, although there were differences in the symptoms and complaints' frequency of occurrence. The main complaint was dry throat, followed by nape of the neck and neck sore, hoarseness, voice failure, and vocal fatigue. Other voice-related complaints were also mentioned by these professionals, but with a lower frequency. The complaints reported by the teleoperators may indicate an incipient dysphonia, and offer high risk to the vocal function, since the teleoperators don't stop performing their activities in the presence of some laryngeal discomfort during phonation.
The complaint about dry throat reported by the majority of teleoperators may be a result of exposure to air conditioning combined with repeated mouth opening for constant talking. The cervical sores can be due, among other reasons, to the incorrect body posture during long periods throughout the workday. A Swedish research group has also reported higher prevalence of cervical and upper extremities disorders in teleoperators, when compared to other professionals who were computer users (14) . Previous studies have reported high prevalence of dysphonia in teleoperators, independently of its frequency of occurrence (8, 15) . Moreover, the main complaints listed by teleoperators are anxiety, stress, fatigue, visual and hearing problems, and back pain (14) . Studies about vocal modifications in teleoperators are scarce in literature, pointing out the imperative needing of more research concerning this professional category.
The complaints concerning hoarseness, voice failure and vocal fatigue might be due to the prolonged use of voice during the workday. Therefore, studies focusing in the investigation of parameters related to the intensive use of voice, as well as in the period needed for vocal rest, in the way that the vocal folds and paralaryngeal structures do not get into fatigue are fundamental, since this information is not yet totally clarified in literature (13) . The literature reports weak voice, vocal fatigue, voice failure, sore throat and hoarseness as symptoms of vocal overload (16) (17) (18) . Concerning the auditory-perceptual assessment of voice, the operators presented mild voice deviation in both conditions before and after a working day. Probably, favorable work conditions linked to a certain degree of adaptation of these voices throughout the workday should help the teleoperators to do not present more severe vocal disorders.
Although we have not found differences between pre and post-workday conditions concerning the teleoperators vocal quality, we observed that even in the presence of a mild voice deviation, these professionals continue to perform their daily work activities. This fact may contribute to increase the risk for laryngeal and vocal disorders.
We did not find any degree of voice deviation concerning hoarseness, breathiness, asthenia and tension. However, all the teleoperators of both genders presented mild vocal instability in both pre and post-workday conditions.
In the auditory-perceptive assessment of voice, we observed that isochronic vocal attack, as well as adequate pitch and speech rate were predominant among the teleoperators of both genders in both pre and post-workday conditions. The results suggest that these professionals are vocally healthy individuals, and that some degree of adaptation in their voices probably occurs throughout the workday.
Concerning the MPT, reduced values were obtained in the pre-workday condition and remained the same in the end of the workday for teleoperators of both genders. This finding suggests some inability to control the expired air flow by part of these professionals.
Regarding the acoustic assessment of voice, there was no significant difference between pre and post-workday conditions concerning the fundamental frequency, jitter and shimmer for teleoperators of both genders. The male group presented mean fundamental frequencies ranging from 118.4 to 119.64 Hz, while the female group presented mean fundamental frequencies ranging from 212.47 to 211.12 Hz. These values are slightly higher than the mean fundamental frequency found for Brazilian Portuguese speakers of the city of São Paulo (19) , which was 113 Hz for male voices and 205 Hz for female voices. Nevertheless, these values are within the range of distribution for male (80 to 150 Hz) and female (150 to 250 Hz) voices (18) . Several studies (20) (21) (22) (23) (24) in literature have investigated the fundamental frequency with distinct values found for different studied populations. However, all of these values were within the range of distribution for the respective genders. We suppose that comparisons between results from different programs for acoustic analysis of the voice, even when similar measures are used, can generate some variation probably due to differences in the algorithms, in the methods for calculating the fundamental frequency, in the types of recorded voice storage, and in the types of sustained or connected speech used as voice samples (25) . Among the several systems for acoustic analysis, the f 0 has been considered as the most consistent parameter, although less sensitive concerning the characteristics of voice recording (26) (27) (28) (29) . Other acoustic parameter contemplated in this study was the vocal intensity, which is defined as the amplitude of the audio signal, and is directly related to the glottal resistance to the airflow. In the male group, the mean vocal intensity in pre and post-workday conditions were 60.23 dB and 62.63 dB, respectively. In the female group, the values were 56.90 dB and 59.20 dB. The fact that the values found for vocal intensity in this study were lower than the values reported in literature (25) lead to a reflection. It is possible that the teleoperators keep their voice in a lower intensity because of the use of microphones that amplifies the sound. This finding could also be related to the fact that the teleoperators usually sit next to each other.
The measures of vocal fundamental frequency perturbation contemplated in the present study were the jitter and the shimmer. In the male group the mean values for jitter during the vowel /ε/ emission, in pre and post-workday conditions were 0.21 and 0.24%, respectively. Concerning the shimmer, the mean values were 8.83 and 9.27%, respectively. In the female group, the mean values for jitter were 0.95 and 0.6%, and the mean values for shimmer were 7.22 and 6.6%. According to the normative values proposed for jitter by the analysis program used in this study (0.0 to 0.6%) as well as by data found in literature (21, 26) , the male group of teleoperators are within the normal range in both pre and post-workday conditions, evidencing more periodicity of vocal folds vibration. Conversely, the female group presented increased jitter measures only in the pre-workday condition, suggesting that the periodicity of vocal folds vibration becomes adequate during or in the end of the workday.
The shimmer measures obtained for both male and female teleoperators were not within the normal range (0.0 a 6.5%), based on the values established by both the analysis program used in this study and the literature (21, 25, 26, 29) . The values were increased, which indicates possible irregularities in the glottal closure. The standard deviation was high due to the variability of the vocal parameters among the subjects.
We believe that the differences between the results found for the acoustic analysis of voice in the present study and the results from the literature, even using similar measures, are due to the diversity of existent programs for acoustic analysis. Differences in the algorithms are common, hindering the normalization of voice objective measures (28, 30) . It should be noted that the results of this study are based on a small sample size of teleoperators from a single institution. Therefore, we suggest that other studies be carried out with a larger number of teleoperators acting in different modalities of telemarketing service, with the aim to better comprehend the singularities of these professionals. The results of such studies will allow the development of vocal training programs that are specific to the teleoperators' necessities.
CONCLUSION
The teleoperators can be considered as professional voice users who are at a high risk for developing vocal disorders, since they usually present high indices of vocal symptoms. The most frequent symptom is dry throat. The auditory perceptual and acoustical assessments of voice showed no significant differences in the teleoperators vocal behavior, when the pre and post-workday conditions were compared.
